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31 71^1 t^S. 2 5E^£] A oM 2 € ^ 4^ 

^i 2 *im ^ ^-7i Tii i ^ ^ 2 *im ^ <3«3 *h°ii ^^5]^, ^ 2 

^12^ ^ A>o]oH^ # 7 ] 1 S^i^S] W>Ti| $^^>^, <#7] 1 

^ 2 *im ^ ^ *>°h *im o i 

£. 2d 

LDMOS , ^ *1 ^ , ^ *fl^ it ^ 
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^i^l- ^ zl ^fl2: w o Vl ^{Power device and method for manufacturing the same} 

£ 2a vfl^l S. 2d^r ^ ^^^1-71 z| ^jig 

.£ 3£r -g- l^^l ^ ^^>Sl x-x'^ ttfsf q-B}^ -S^ M-^r 

100 : 7}i& 120 : nil 

160 : p «>tq <^ 170a, 170b : *H 1 ^ *ll 2 ^ ^eJ- <*j<^ 

200a, 200b : <£M 210 : w>c] ^-eb eg 
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<9> o.s, %m 1r cjii H^I^IC lateral 

double diffused MOS transistor, LDMOS)^ *H , ^ #^-§- i^^l^i # 



^Tfl A]~g-^tf. LDMOS^ JL^o] <?1 7r3 3 B}JE ^ fe^r 



* 7W^, ^ + <f\$ -fr*l^ ^ ^^^-(on-resi stance)* ^ 

<io> £ 1^ ^sfl^l LDMOS ^S-°l^f. 

<n> £ H tf}^ ^.©1, 7]%{10)^\ vfl^- -H^H n^(n+) Pfl-i-#(12) 

°i ^^si<h sa^. n + °m^(i2)^^i^ ^ n- i^ifd4, 

<12> n - ofl 3)1^^(14) #ijL<q ^ w.w.ofl TflolH *i<£^( 16a ,16b)* i^Rr 7\)o]^_ 

£^r(18H ^4. £tt TflolH ^^^-(16a)2r 

£tt t(MH ^^^(16b)* itrth=r. , tJMB #^-(18)3 <#^ttfofl^ ^o]^ 

(20)7> ^ ^^^tf. 

<13> TflolH €^"(18)^ H^l^ p *}t\ <g<* (24)ol *%S§S\JL, p w>c] (24)^1 ^fl^- 



ofl^r iii ^(26) ^ p+ ^ ^^(28)^1 ^^^cf. °H, p (24)£r LDMOS 

^ 31*1 ^^-(punch-through) titf-g- 7ti^*r7l zl^-SS ^^€^r. 3r€ , 

7flolH(18)Sl ^ ^^Hfe n- *fl\t ^ ^^(30)^1 ^ 
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^ol-i- ^sqjL, n - ^ ^ <3<*(30H ^5fl<?l ^^(32)^1 ^^^cf. 

<^7}*], n" ^ <^(30)^r x}&-5}7] £ ^ 



<w> at v ; Tflol^ ^^-(18), <3<3(26) ^ p + ^(28), ^ ^ 

(32) ^^H^ 71MH tifl^i(gate), i^-i afl^(source) ^ J=3l<y *fl*i(drain)c>l ^ 

<i5> oi^^] ^eflo} LDM0S ^7}^ ^(C)^ ^£7} 

-8- 7}^. 

t 

<1C> ^-g^, ^S)^ P <^^(24)-gr i^l- Wjiil^ Zl^-i 

^- *J ^ ^ n- °fl^^^#(14)^r ^g^tf. ol^. 

I 
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<20> i£*h o]^jL^l- ^ 7l#^ 4x1^ #7l?t ^ XlS y 0 v ^-§- *i| 

3M4. 
[^4 ^ ^ 21-8- ] 

<21> # 7 1 -M. ^4 4^3. ^*>7l 4*H, ^£r, Xl 1 £#^4 

Xl 71^4 , #4 «V£Xl 7l^r «fl*14^- JL^-S. Xl 2 -£3l*§4 *fl##4, #7] *fl 

#^4 *3K£*H 7l^rofl *£j^4fe Xl 2 £#^4 H4, #7] Xl 2 € 

vfl4 ^ ^ofl X] 1 -E#^4 W>4 <3<^4, #71 Xl 1 £.31^4 44 

^4 ^ ^ ^ Xl 1 £#^4 44 cg*jo] <£«§l 7>#7>Blo11 ^4"CT 7^£ Xl 2 

£^4 xi 1 ^ xi 2 xm ^ ^4, #7i xi i ^11 2 xm ^ 3. 

<S*H ^4^, XMH i^H=- XHH ^4, #7l XHH ^ 

<$^9] Xl l ^ Xl 2 X)^ <3^H ^§#4^ -H^£ XI 2 £*I*§4 ^ £31 

^1 c §^, ^ #7l i.£i ^4 xfl-*Ml ^#4^ 44 sea <*|<*.g- a#*H f #7l XI 1 
^ Xl 2 Xm ^ A}o|6||h ^4 xi 1 £#^4 W>cl ^^n>o] ^Xl^H , #71 XI 

1 ?J XI 2 Xm ^ <3 4 A>olofl ^fl^o] <g#^4. 

<22> <^7H, XI 1 ^ XI 2 Xl^ <8 4£: *m <A]^ 7l5l^r# o] ^ S) &.04 , # 

7] € -S-^Hr #tfl^ JL±g-5.m 5Hr4. 5£th XI 1 ^ XI 2 i^" <84£r 

ir ^ 7>^ ^ ^£3. ^ ^£» ^ 5a°-4, #71 

XI 1 £*1^4 44 <^«^ ^^1^7} ^4 € ^£3. fe^r ^-£» 

<23> #71 iii * ^.eflol cg<*o} ^ £o)^ #71 XI 1 * XI 2 ifh <S<*]4 

^th 3°14 ^44 <£4. SE^h XI 1 S^l^^r p^°|JI ( XI 2 5L^i^-& n^ol4. 
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<24> SEth ^7}£>] ^l2: 0 o V ^^: 7 ^ . , *fl 

1 ^3E*I| 71^: S^ol jl^S. 2 nfl^-g- ^^jt, ^1 2 51*1 

33 *ti## aV£^l 71 ^ ^ »1 2 51*13 ^ « ZLE^JLM-^, 

^^9] 7}$-7.}&l°\] 7^51 2 ^1 1 ^ ^ 2 ^ ^^-i" ^ 

A o V 7l ^1 1 ^ 2 *im ^ ^ A H3 A o VJ f°ti TflolH #^M: 3^*}^, 

^•71 TflolB ^ <£^£) ^1 l 3\ ^ 2 ^ <3^M] 711 2 51*133 dfcuSL^, 5Lefl°l 
3^tW. ^7l ^^-i cg^o]) *)] i JE^S] «>t^ §.bB cg^^- 

<25> ^7H, ^ a>t| ^-g- 3^*Kr #7fli2h ^"71 *fll ^ 2^ ^ ^^Sr 

3 ^ SI-tt ^-71 H <3<*£] ^ ^ofl 4c] P 33 ir^i-l: ^°^Rr ^ 

313, ^7) H <3^3 Jf£-<*fl 1 ^ *fl 2 *m ^ ^^-g- n33 ^ 

*}^r #313-, ^-71 #^5Wc7 #3] 3- 

<26> ^ 7 H, <^^-g- p3 ^^Rr iL€- °1£^§- ot m0 13 

<27> ^-7] *fl 1 ^ 2 *im <8^-8- =T^*Hr ^Itt, tildi 

2>10 13 vfl^l 4>i0 13 /cnf3 ^r^H^ 

<28> <A[ A] ofl > 
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<29> o]*> ^Jftb 2)7^H ¥r ^2] ^^\^ *I*H« ^^K^- ^-^ 

€■ 1^2] -SH 0 *!^ <^ 7}*1 cfs. ^Efls ^ Xl^, £ ^7}- 

^*}7l ^l^^o^^l^ ^}olc}. JE^H^I SL^S] igsfr Jit} tg^- 

^^-ir #^S>7l 2]*^ 3j.#5H*l 3 °H , JE^^MM 3.*]$. 

fe- SH*VcK S^r, <H*3 #o| # S^b *V£*fl "#"<*|| 

ej-Jl 7l7fl5]^ ^^l, ^ #£r #7l # ^£^1 7l^oll ^ 3 €^11 

<30> ^-f £^ 5. 2a vfl^l £ 2d^r ^^fl ^4= ^ ^7># ^S>7] 2] ^ Z| ^g- 

<3i> ^7-1, £ 2a» t2s}^ , *KE*fl 71^(100), p*§ 7}&°)} ^^.ofl 

n + nfl##(110)-§- ^SLS. *§^^. n + *fl-§-#(110)£r ^r£^l 7]#(100) 

q + o) 6\$- ^ j=5}o]y. oi) ^ 014. n + ^ 

##(110) 7]^: (100) <3^°11t7 n^2] ^r°J^ T Ir^sM^i, 

n"^(120)-i- $^*i=h ojirfl, n -^(120) tfl^ n" afl^^-S: ^^1^ *r $14. 
«V£*1] 71^(100) ^M^l ^1^ ^<3^(130)^- ^W-g-, ^£^1 7] #(100)21 

^ <^<* ^, p w}t} ofl^ <g<*o] i£^]xliE sfl^(i40)^: ^^W. °\ 

7H, ^^^"(130)^: Ol^- ^•^O.S.-^-Ei tih£*fl 71^(100) S'S-i: JiJ:*>7l 

^tt ^-°lth 0 H^i, p «W ^1^ p^ 1-^1- (150) ^1- -i-o], i^(B) 
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°l£r-&- ^r^W. °M, °l£r£- ^ 1>40 13 ^fl*l 3>i0 13 / erf ^ 90 ifl*l 110 

<32> £ 2b°fl 5*1^1 w>Sf §o] ( iSelxliE sfli~|(i40)-§- ^7)2] Hj-^jo 

S ^7] th}^, ^ ^ ^W5)5m iSefl^iB 2fl€(£^5l^l 

, ^)M.^o] t wl^(As) o^-g. ^<£&t\-, 2>10 13 

4>10 13 /cnf^ ^£ ^ 90 110 KeV^ ^<3€ =r SX^. ^f, ~<a€ 

^ lr^#* JELH}°]y. 91)*}^, p <^^(160).^ *fl^ ^ 

(170a, 170b )* <>H , K]± o}^-^ ^ o]£-o] 7^ <%\j*]3. °] 

^ojs)^^, ^-a> s.^ol *fl^ ^ (170a, 170b )s] £ 

cl7> p «>c] ^^(160)^1 aoj^cf^ *§^t}-. ojufl, ^ <^<*( 170a, 170b) 

£ P (160)^1 iflJjMI ^sItt ^ 1 *im ^ <3^(170a)4 P <8^U60) 

°\ ^«-ofl ^^s)^ *fl 2 <3^(170b)°.S ^^4- *fl 1 ^ ^ °m 

(170a)^r LDMOS^ ^^-^7} <$<^°}JL, *fl 2 *fl\i ^^(170b)^r LDMOS^ — 

<8^°H p ^^(160)^ -iHf^jis. <H^- ^€ 4 s £& 

*1] 1 ^ 4 2 ^ <^ (170a, 170b )^ ^£^r n" 12 (120)^1 

iL^Hr ^oflSM ^ ^ S^S- ^ Xi-ar ^ 
£ ^€4. 

<33> oli, p w>t^ <£^(160) *H 1, *fl 2 *l|>i ^ (170a, 170b)* ^^^7)^., 

^ofl, «VE*)1 71^(100) S^S] Jffi-afl *&*\ ^ ^^-(155)* 

^ A i^r ^ 3XV\. ^ ^^(155)^: ^i^ ^7}o] p\]o]^ ^^o_S. . 
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<34> n. cf-g-, £ 2c^l Sl*]& ^<a^ v (130)^: ^fl>| *t 

i}-g-, «V£*ll 7l^r(100) 3HS°fl TlHB. ^^(M))^- ^nfl, ^<£^ 

(130)^: ^l^M ^rjl, oil- TflolB ;g 180 ^ *fl 1 *fl^ 

^ <^(170a) «J^, P ^^(160)^1 *\] 2 *m ^ ^^(170b)^l ^ 

^ ^5l-^(l75)# S^-^VSL^ 711 °1H ^(190)# zjzj- ^W 1 }. ojiq], TflojH 
(190)iLSfe ^11: *<H , ^S^e^ 1 ^* ^>-g-§ ^ TlMB ^^"(190)^ <£^«H1 

^s)H*U 195) 7} ^x]o^ « 0 V4io s ^g^cf. 

<35> ZLJf, t£ 2 (H £^1^ ^1, Tfl °1 S ^(190) ^1*^2 ^flt i 

^ (170a, 170b n+ <>1£- ^^o}, <S^(200a) ^ ^efl^l 

(200b)# H^W. <>W, 31 ^ell<y °§ m 200a, 200b n" <^ ^ 

(170a, 170b S°ll- 5^4. H^, ±3.^ ^^(200a)^l ^ 

<Hl p+ 1-^^-^ ^^H, w>rl sbh cgcd ( 2io)# °l lt fl, 4^ ^(210) 

p w>cl ^ ( 160 ) <>fl #7l3<y ^Isl- <?l7>^7l ^1^-olcl.. 
<36> cf-g-, til5L^l 71^(100) ^^1-1- ^oll ^<a^(220)# ^W^g-, ^^i, 

^eflo] <g <*( 200a, 200b )°1 ^#S}£.^- ^^^(220)^- ^z^H , ^^^cf 

. <>H, £^l^r =ell«a ^^(200b)# ii#^l7l^ £^151^1 
H.ell<y (200a, 200b) A ^5l£^ ^ wfl ^1(230)1: 



_j i 



<37> o]^*- a. i^t^ ^2=. ^ <3<*»(C)°1 SSf- p ^^(160)vfl^l 

o] ^^51^.5. ^a>^i ^Efl^i Hssl-^^- £9):^. ^-^^1 ^i^ 4i7> 
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°] *flvg <g<*£- p H >tq ^^(160)^1^ ^^S)S.S H^sj-^ ^ 

&t}. <£*K M. ^-ol p y]-tq ^^(160) *ll 1 ^ *11 2 ifj- <*j<3 

(170a, 170b) °] ^H^tt *§Eflo] B^^l^Eil- "BDMOSCboth sides diffused 

<38> o}*-^, *flv£ <^^(C)ol ^^tb 7}7|£1, ^ zjo]s. # ^ ^ oj J1) 

^ ^ A o V ^Itt #^r, ^ £r*l^-§: ^ $14. ^1 2 ^ ^ 

(170b)*]- nil <3^(120)°1 ^^ofl ^fl^l ^ 

£r*l ^ ^4 i# ^ ^ n€ S« <r 54^. 

iE^-, n- ^"4 ^ ^ ^ (170b)<^l P ^^(160)^- ^^^>£^- 7l^r ^o\) ^ 

RESUF(reduced surface field) ^, 7}3& #31-1- #^a] ^ 

°>^-e1, 'SH ^e^l «<H=H ^o^, jEiefl<?l ^4}- ^ £"ojei 

n]i <Mer < ?I(misalign)# 4 1 SU 1 }. 

^Al^ofl tr^^^l ^- ^T^^ 7l#3 A}Aj-o} ^o^ ^ojj^ ^ ^-0]:0)1A| 

^* 7>^1 7H ^Z\7}X\ €*§°| 7>^3T>Cf. 
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[^T 1 * 1] 

^71 *fl## *KE*fl 7l^o11 ^ ^ Si ^ 2 4B; 

^ 7H V 7>B]«11 H^tt ^ 2 11^12 *im ^ ; 

^-71 ^1 1 ^ 2 ^fl^ ^ °m *\] 1 W>u} ^^^o] S 

S]-iL*l-^ 33 # ^ ^ 

2] 

1 1 ^Hl ^<H^, ^>7l >fl 1 ^ 2 *im *fl\t ofl^ 7^^ ol^ 

=H 91^ ^SLS. f>\±= Q% ^A. 
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[^D" 3] 

3. JL^^9l ^ i*}. 

[^^^ 4] 

*H 3 ^M^l, ^-71 *fl 1 ^ Tfl 2 ^fl^ i^" <^£r €*Rr ^ 7>^ 

5] 

^ 1-^1: 5fe 55 ^HJ ^ #3 

6] 

*fl 1 % Vo fl &<H>*1, #7] Ji^i ^ J=efl<?l ^ A o v 7l 1 ^ 2 

7] 

8] 
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[^T^ 9] 

I^^J- 10] 

[^^J- 11] 

*il i yKE*)i jl-^-je. ^i 2 t^s} ^*Hr #31; 

<#7) z\) 2 E^S} nfl-S-^ aV^j t^JE *)1 2 51*1^ 2] ^ 

#7] € vfly-ofl i w>cl cg^^- #7fl; 

#71 ti>cl ^43 ^ 7]-^slo11 x-l^E ^ 2 51*1^ l ^ 

2 *im ^ <£^# ^^Rr #7fl; 
#7) 1 ^ 2 ^ i# ^ Til °1B ^^Rr # 

31; 

#7l 7flolH ^ 31 1 ^ *ll 2 ^ i^- <S*H ^1 2 

* ^ ^ dt*} 9] . 
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12] 

iX>S] ^l^tij-^ . 

13] 
14] 

iL^ ^ 1H0 13 ifl*l 2>40 13 /cnf ^£5. ^r^V^r S>-^ ^ 

[^U" 15] 

1 — j 

2>10 13 ifl*l 4>10 13 /cnf^ ^r^Rr ^ 
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